Proteolytic processing of the porcine reproductive and respiratory syndrome virus replicase.
The porcine reproductive and respiratory syndrome virus (PRRSV) replicase polyproteins pp1a and pp1ab are proteolytically processed by four proteases encoded in ORF1a. In this study, a large set of PRRSV replicase cleavage products were identified and pp1a cleavage sites were verified by using a combination of bioinformatics, proteomics, immunoprecipitation, and site-directed mutagenesis. For genotype 1 PRRSV (isolate SD01-08), proteomic analysis identified H180/S181, G385/A386, and G1446/A1447 as the cleavage sites separating nsp1α/1β, nsp1β/nsp2, and nsp2/nsp3, respectively. Transient expression of nsp2-8, nsp3-8, nsp4-8, nsp5-8 (using the recombinant vaccinia virus/T7 RNA polymerase system) and immunoprecipitation identified the cleavage end products nsp2, nsp3, nsp4, nsp7α and nsp7β, and various processing intermediates. Our studies also revealed the existence of alternative proteolytic processing pathways for the processing of the nsp3-8 region, depending on the presence or absence of nsp2 as a co-factor. The identity of most cleavage products was further corroborated by site-directed mutagenesis of individual cleavage sites in constructs expressing nsp3-8 or nsp4-8. This study constitutes the first in-depth experimental analysis of PRRSV replicase processing and the data are discussed against the background of the processing scheme previously derived for the arterivirus prototype, the distantly related equine arteritis virus (EAV). Despite several differences between the two viruses, of which the functional significance remains to be studied, our study demonstrates the general conservation of the replicase pp1a processing scheme between EAV and PRRSV, and likely also the other members of the arterivirus family.